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ABSTRAK 
Peningkatan populasi pertumbuhan manusia telah membawa kepada pertambahan bahan 
buangan. Bahan buangan boleh menyebabkan masalah yang serius kepada alam sekitar. 
Bahan buangan boleh dikurangkan dengan memprosesnya dalam bahan binaan seperti 
bata. Bagi perlindungan alam sekitar dan pembangunan lestari, kajian menyeluruh telah 
dijalankan ke atas pengeluaran batu bata dari bahan buangan. Klinker minyak kelapa 
sawit adalah produk sampingan industri kelapa sawit yang biasanya banyak dibuang 
sebagai sisa yang boleh mengakibatkan kesan yang tidak diingini kepada kelestarian alam 
sekitar. Klinker kelapa sawit yang sangat berliang dan ringan adalah sesuai untuk 
digunakan sebagai pengganti agregat halus. Objektif kajian ini adalah tentang sifat-sifat 
bata pasir dengan klinker sebagai pengganti separa agregat halus dengan nisbah 15% 
klinker dengan pertambahan sekam padi sebanyak 10%, 20% dan 30%. Bata pasir dengan 
nisbah bancuhan 1: 6 (1 simen, 6 pasir) dibuat berdasarkan standard JKR. Jumlah 
keseluruhan sampel adalah 256 bata termasuk sampel kawalan. Bata tersebut menjalani 
pengawetan udara dan pengawetan air selama 3, 7, 14 dan 28 hari. Bata pasir kemudian 
diuji untuk mencari kekuatan mampatan, kekuatan lentur, ketumpatan dan penyerapan 
air. Daripada penemuan kedua-dua kekuatan mampatan dan lentur pada 28 hari 
pengawetan, sampel yang paling optimum ialah sampel dengan nisbah 15% klinker 
dengan 10% sekam padi. Dalam ujian penyerapan air, sampel dengan peratusan tertinggi 
sekam padi iaitu bata dengan 30% sekam padi mencapai peratusan penyerapan air yang 
tertinggi. Keputusan ini membuktikan bahawa peratusan tinggi sekam padi boleh 
meningkatkan penyerapan air di dalam bata. Berdasarkan analisis, kesimpulan dapat 
dibuat bahawa klinker dan sekam padi dapat digunakan sebagai pengganti separa untuk 
agregat halus dalam pembuatan batu bata. Walau bagaimanapun, kekuatan yang dicapai 
dari bata ini mungkin tidak sama dengan bata kawalan. Melalui kajian ini, dapat 
disimpulkan bahawa nisbah terbaik untuk penggantian agregat halus di dalam bata pasir 
ialah 10% klinker dengan 10% sekam padi. Untuk kaedah pengawetan, pengawetan udara 
adalah kaedah terbaik untuk digunakan. 
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ABSTRACT 
The increasing of human growth population has led to the surge of the waste material. 
The waste material can cause serious problem to the environment. The waste materials 
can be reduced by processing them in construction materials such as brick. For 
environmental protection and sustainable development, extensive research has been 
conducted on production of bricks from waste materials.  Palm oil clinker is a by-product 
of palm oil industry which normally being dumped abundantly as waste which caused to 
the undesirable effects to our environment sustainability. The oil palm clinker that is 
highly porous and lightweight in nature is suitable to be used as a fine aggregate 
replacement. The objective of this work is about the properties of sand brick with clinker 
as partial replacement for fine aggregate with ratio of 15% with rice husk of 10%, 20% 
and 30%. The sand brick with a mix ratio 1:6 (1 cement, 6 sand) were designed based 
from the JKR standard. The overall number of samples is 256 bricks including the control 
samples. The brick undergoes air curing and water curing for 3, 7, 14 and 28 days. The 
sand brick were tested to find its compressive strength, flexural strength, density and 
water absorption. From the finding of both compressive and flexural strength at the 28 
days of curing, the optimum sample is the sample with ratio of 15% clinker with 10% 
rice husk. In the water absorption test, the sample with the highest percentage of rice husk 
which is the brick with 30% rice husk reached the highest water absorption. This result 
proved that the higher percentage of rice husk increase the water absorption in the brick. 
Based on the results analysis, it can be concluded that the clinker and rice husk can be 
used as partial replacement for fine aggregate in the making of brick. However, the 
strength achieved from this brick might not be same as the control brick. Through the 
study, it can be concluded that the best ratio for the fine aggregate replacement is 10% 
clinker with 10% rice husk. For the curing method, the air curing is the best method to 
use. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 INTRODUCTION  
Nowadays, the human population size has grown rapidly reaching about more 
than 7.3 billion people. As the world’s population size has grown, waste generation also 
increased rapidly. It is important to reuse these materials and dispose of them. Waste can 
be used in the construction industry in two ways that is by reusing and recycling or 
processing waste into raw materials used in the production of building materials. 
Throughout history, bricks have been used in every culture, from the Ancient 
Chinese to the Romans. People viewed brick as a stronger material than wood, as it was 
resilient to fire, rot, and pests. Brick is a building material used to make walls, pavements 
and other elements in masonry construction. Conventional bricks are produced from clay 
with high temperature kiln firing or from ordinary Portland cement (OPC) concrete. In 
many areas of the world, there is already a shortage of natural source material for 
production of the conventional bricks. Extensive research has been conducted on 
production of bricks from waste materials.  
Palm oil clinker is a by-product of palm oil industry which normally being 
dumped abundantly in the landfill as a waste material. The clinker that is highly porous 
and lightweight in nature is suitable to be used as a fine aggregate replacement. 
Rice husk is produced from the milling process of paddy. The rice husk 
contributes to the agricultural waste. The use of rice husk ash as a partial replacement in 
bricks helps to reduce waste and prevent dumping of the material. 
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1.2 PROBLEM STATEMENT 
The construction of building and houses every year has increased both in the 
urban and rural areas. Therefore, there is a high demand for construction material such as 
sand-brick. The high production of sand brick will make the natural source become 
scarcer. The shortage of natural resources such as sand can be overcome by the 
replacement of sand with waste material in the brick production. 
The waste material such as palm oil clinker and rice husk increased every year 
while the disposal land becomes more limited. To reduce the waste material disposal, the 
palm oil clinker and rice husk can be used in the making of the sand-brick as replacement 
for the fine aggregate. This study is conducted to find out whether the material is suitable 
to be used in the production of sand-brick. This study is also to compare the strength of 
the sand-brick mixed with the clinker and rice husk with the normal type of sand-brick. 
 
1.3 OBJECTIVE 
The aim of this research is to establish a detailed understanding of brick properties 
through laboratory experiments in order to determine: 
I. The density of the brick. 
II. The compressive strength of the brick. 
III. The flexural strength of the brick. 
IV. The water absorption of the brick. 
 
 
 
 
3 
1.4 SCOPE OF STUDY 
The scope of this research is to make a cement sand-brick that to be used in 
Malaysia and followed by the specification from the JKR. This study focuses on the 
testing that will be made on the sand-brick based on the proportions of clinker used as 
the partial replacement of the fine aggregate. The clinker will be mixed with the rice husk 
that obtained from Bernas paddy factory in Rompin, Pahang.  
 
1.5 SIGNIFICANCE OF STUDY 
The accumulation of waste materials in the landfill increase every year. It is 
important to reuse this waste into the production of construction materials. The benefit 
gain from this research is that it can greatly reduce the disposal of the clinker into the 
landfills. As the sand-brick will be used in the construction, it will create a more 
sustainability construction to the material.
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